sustainability by Bigazzi, Donata
•Sustainable development is a pattern 
of resource use
that aims to meet human needs while 
preserving the
environment so that these needs can be 
met not only in
the present, but also for generations to 
come.
•The term was used in 1987 by the 
Brundtland
Commission which coined what has 
become the most
often-quoted definition of sustainable 
Traditional principles Sustainable Principles
Performances
Quality
Cost
Reduction in resources utilization
Environment impact
Healty environments
Tab.1, Tab. 2. (source C.J. Kibert-Centre for Construction and 
Environment, University of Florida)
Resources Energy consumption
Water consumption
Territorial dimension
Choice od materilas
development as
development that "meets the needs of 
the present without
compromising the ability of future 
generations to meet
their own needs
Healty environments Quality of indoor air
Quality of outdoor air
Design Architectural design
Urbanistic design
Effects on outdoor 
environment
Building  Construction
Life Cycle
Building Demolition
Sustainable
Development
Sustainable building Model
Energy Water Materials Land
RESOURCES
TIMESDemolition
Maintenance
Construction
Design
Planning design
Development
PRINCIPLES
1. Energy save
2. Re- use
3. Recycle
4. Safeguard
5. Quality of indoor air
6. Quality
Source:  C.J. Kibert-Centre for Construction and 
Environment, University of Florida
ENVIRONMENTAL 
ELEMENTS AND 
CONTEST
PRINCIPLE OF 
SUSTAINABLE DESIGN
PHYSICAL PRINCIPLESShade
Natural Lighting
Solar gain
Reduction in heat loss
Rain Protection
Wind defence
Humidification
Dehumidification
Cooling
Green house
Chimney effect
Transparence
Heat Transmission
CHOICES
Insulation
Ventilation
Heat maintenance
Tipology
Morphology
Orientation
Building Envelope
Fenestration
Roof System
Groungd attack
Thermal Inertia
Dynamic Insulation
Radiation
Phase Cahnge
Technological System 
Environmental System
Technical Solutions
Passive – Active Systems Building 
Products and materials
Heating and cooling systems
Analisi clima e microclima
Microclimate Microclimate
confort area
Temperature
Relative Humidity
Integrated Design
Povitive and negative 
supports- solar
radiation and wind
Air Speed
Climate
Cenni storici
“(…) Gli edifici saranno situati bene se 
innanzi tutto si sarà tenuto conto 
dell’orientamento e delle inclinazioni del 
cielo sotto il quale si vuole costruire ; 
infatti gli edifici devono essere costruiti 
in modo diverso in Egitto e in Spagna, nel 
regno del Ponto ed a Roma, sempre a 
seconda della posizione dei paesi poiché, 
ce ne sono di situati vicino al corso del 
sole, altri che ne sono distanti ed altri 
ancora che sono situati tra questi due 
estremi. Poiché la facciata del cielo è 
diversamente orientata a seconda dei vari 
luoghi e a causa del rapporto tra questi 
luoghi hanno con lo zodiaco e il corso del 
sole , bisogna disporre gli edifici secondo 
la diversità dei paesi e dei climi.” Libro 
VI, Capitolo I- De Architettura di 
Vitruvio
Ville Costozza 1550
Villa Madama- Raffaello
Sustainable principles in architectural design
Choice of area and settelement
Solar gain
Preserve heat during Winter
Shade during Summer
Cross Ventilation
Tipology
Pompa di calore
ad enegia geotermica
Building envelope
Correct  building 
orientation 
Ventilation in roof
Choices Technical solutions
Water 
spare: 
rainwater
recycling
system
Green house
Star electical system use of 
current circuit breaker e and 
save electical  devices
Sustainable development
•Sustainable development is a pattern of resource use
that aims to meet human needs while preserving the 
environment so that these needs can be met not only in 
the present, but also for generations to come. 
•The term was used in 1987 by the Brundtland
Commission which coined what has become the most
often-quoted definition of sustainable development as
development that "meets the needs of the present without
compromising the ability of future generations to meet
their own needs
DEFINITIONS
Architectural choices
•CLIMATE
•SITE ANALYSES
•ORIENTATION
•SHAPE OF THE BUILDING
•BIOCLIMATIC STRATEGIES
•DESIGN PROCESS ORGANIZATION
Generally speaking, 
any climate is a 
fairly complex
mixture of simple
weather conditions. 
The Mediterranean
climate in particular
enjoys a variety of 
hot, mild and cold
periods. Therefore
to provide a 
solution which
focussed
exclusively on one 
set of problems
would inevitably
cause discomfort
when contrary
conditions
prevailed.
THE CLIMATE
THE SITE 
ANALYSES
• Once the site climate
characteristics are 
understood, the design 
objectives have to be
set to create the 
building for these
climatic conditions. In 
winter time there will be
need for solar heat
gains and heat loss 
reductions; in summer
time, the objectives will
be precisely the 
opposite.
THE ORIENTATION
In general, for the Mediterranean climate
the strategy must provide both heating
and cooling.
For heating, the first decision will be to
consider solar access and this suggests
that orientations +- 22.5°from the South 
will be appropriate. For cooling, breeze
and shading must be taken into
consideration. This suggests that the 
South-West orientation should be
avoided even though it would have
been appropriate for heating in winter.
THE ARRANGEMENT OF INTERIOR SPACE
Living spaces should be placed so that areas which have the greatest
heating and lighting requirement and are occupied for the greatest
ammount of time are arrayed along the South face of the building. Rooms
that are used least: closets, storage areas and garages should be placed
along the North face where they can act as a buffer between the living
space and the cold North wall. The West side should not be allocated to
sleeping areas, unless appropriate night ventilation can be designed.
The Shape of the building
The optimum shape for a buliding is a rectangular with the 
long axis running East to West, and in a good building 
design, solar gain is intimately linked to building height. 
Buildings with different numbers of storeys have different
thermal behaviour responses. Generally, a two storeys
building is preferable to a single one because the roof
area is smaller and therefore the summer conditions can 
be controlled better because of the low heat load.The 
South walls are taller and allow better solar access and 
heat gain.
Design process
organization
The greenhouse effect results from a 
process whereby short-wave solar energy
is collected through glazing, absorbed by
opaque elements in the building, and re-
emitted as long wave radiation which is
prevented by the glazing from leaving the 
building.
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Cross ventilation
. 
While minimum air change rated of 0.5 to 1.0 per hour may be required to
provide adequate fresh air in occupied rooms, excessive uncontrolled air 
movement (often caused by air infiltration through poorly sealed window and 
door frames) can seriously reduce perceived thermal confort, especially in 
cold weather, and result in a need for higher indoor temperatures.To
achieve good modern ventilation the designer must realize that the design 
purpose is to cool the building and not its occupants. One introduces natural
ventilation only when the outside temperatures are below the building 
average temperature. 
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Direct solar gain during Winter
and Summer shading system
21st December
21st June
porch
The most efficient way of protecting a 
building is to shade its windows and 
other apertures from unwanted direct 
sunlight. The degree and type of 
shade necessary depends on the 
position of the sun and the geometry
of the building.
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Photovoltaics
Photovoltaics (PV) is a method of generating electrical power by converting solar radiation into
direct current electricity using semiconductors that exhibit the photovoltaic effect. Photovoltaic
power generation employs solar panels comprising a number of cells containing a photovoltaic
material. Materials presently used for photovoltaics include monocrystalline silicon, 
policrystalline silicon, cadmium telluride, and copper indium selenide/sulfide. Due to the growing
demand for renewable energy sources, the manufacture of solar cells and Photovoltaic arrays
has advanced considerably in recent years.
Photovoltaic panels
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Roof
Pitched roof loft insulation is an easy, low cost action 
where insulation material, usually fibreglass quilt, 
mineral wool, or rigid foam plastic panels, is placed
horizontally either between timber joists or on top of a 
structural slab. It is often advisable to protect the 
insulation by, for example wooden floor covering.
Effect of Mass and Insulation
By placing insulation material against the outside of 
the building, little heat is allowed into or out of the 
building. 
Windows
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Windows placed as high as possible allow a better light distribution inside the building. This
also helps the natural ventilation strategies. Until the fancy transparent insulation materials
arrive at an acceptable price, heat loss and gain have to be controlled using some type of 
termal movable barrier. The available equipment (storm windows, drapery folding shutter, 
roll-down shutters, insulated panels, etc.) can be simply divided into interior and exterior
systems. Their effectiveness will depend on the U-Value. In general, it can be said that
external systems are usually the most appropriate for hot summer conditions while internal
systems should be selected if heat loss in winter is the basic problems.
Third Place
Calza, Migliorini, 
Zincheti, Albano
The foundamental goal of the design is to preserve the 
natural landscape. The school building has been located
on the northern edge of the lot, which is marked by the 
historical layout of Via di Centanni, so that the olive grove
remains untouched. The square is split into a pedestrian
and a vehicular area. Two main routes end here: one 
arrives at the school entrance, the other leads to a 
viewing point over the valley. The building is laid out so 
that is exactly aligned along the east-west axis, thereby
optimizing exposure to sunlight. The two-storeys gymn
and library blocks are located in the northern part of the 
lot in order to provide protection from northerly winds
and so as to be conveniently placed for public use. All the 
classrooms face south and are sheltered by shading
devices and /or photovoltaic cells; they also have direct 
access to the outdoor area, where there are four open –
air classrooms. The vegetation cover in the two existing
green areas has been increased and the overall amount
of green space has been enlarged, there are even easily
accessible roof gardens. Patios and small sunspaces
bring a natural element into the building.
There are also solar and photovoltaic panels, a 
constructed wetland system for wastewater treatment, a 
rainwater recycling system allowing it to be reused for
irrigation and toilet flushing) a heating system, with
radiant panels and condensation boiler, and photovoltaic
cooling units.
House with a patio
Rural House
TrulliThis is the best solution
in region with arid hot 
climate such as Puglia 
(ITALY) thanks to its
shape : the dome and 
natural material: 
limestone that has a 
great thermal inertia
and is able to
maintaine heat during
day and to give heat in 
the night.  In Winter
the only source of
heating is the central
chimney. 
Raffaello: Villa madama 
The concave facade, is 
ofsset, so the east side is 
prevaling. The windows are 
buffered on Western side in 
order to reduce heat gain 
during summer.
1550 Ville a Custozza (VI)- Natural cooling system
Arch. Fabrizio Carola
Hospital in Mali
Le Corbousier: Chandigarth
“The building is on an area delimited by streets on three 
sides . On the longer side to the North the street is full of 
Residence for Borsalino employers, Alessandria, 1950-
Arch. Ignazio Gardella
traffic. The disposition of dwellings in plan  aims to gives 
South expositions to bedrooms and living rooms without 
avoiding (to living rooms) the partecipation of 
neighnorhood life. For this reason the architect design a 
passing living room, put services and vetical connection on  
the North side, the consequence is the alteration of rytme 
in the elevations. In fact  the building body is narrower  in 
presence of living room in order to reduce the excessive 
deepth. On the Western short side, because of the 
variation of climate conditions, and because of the 
presence of the third bedroom, the living room has a 
different shape
The village was designed and built between 1946 and 1952 by the famous Egyptian architect 
Hassan Fathy (1900-1989). The main characteristics of New Gourna Village consist of its 
reinterpretation of a traditional urban and architectural setting, its appropriate use of local materials 
and techniques, as well as its extraordinary sensitivity to climatic problems. It demonstrated, within 
the era of "modern movement" that sustainability and social cohesion could also be met with 
vernacular architectures, local materials and techniques. Fathy's tenets derived from humanistic 
values about the connections between people and places and the use of traditional knowledge and 
materials especially the exceptional advantages of earth as full-fledged construction material. New 
Gourna was a critical experiment in the implementation of that philosophy. Thus, the safeguarding of 
New Gourna is about more than just preserving its original design and fabric but also about 
promotion, communication and education 
Arch. Hassan Fathy:  New Gourna Village 1946-1952 
Arch. Hassan Fathy: 
New Gourna Village 1946-1952 
